I. Introduction
Bhabha scattering is among the most important and carefully studied processes in particle physics. It provides a very efficient tool for luminosity at electron -positron colliders and thus mediates the process of extracting physical information from the raw experimental data [1, 2] . Since the theoretical accuracy directly affects the luminosity determination, remarkable efforts have been devoted to the study of the radiative corrections. The one -loop corrections have been known in the full electroweak theory for several decades [3] . Recently, the calculation of the twoloop QED corrections to Bhabha scattering has been completed [4] [5] [6] .
A decade ago, Georgi [7] made an interesting observation that a nontrivial scale invariance sector of scale dimension d u might manifest itself at low energy as a non integral number d u of invisible massless particle, dubbed unparticle.
If unparticles exist, their phenomenological implications should be discussed. In the literature, there have been many discussions which investigate various features of unparticle physics [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] . In the some of these researches, the authors focused on Hawking radiation of unparticles [10] , astrophysical constraints on unparticle -inspired models of gravity [11] and the effects of the peculiar CP conserving phases in unparticle propagator. In particular, it has been illustrated in Ref. [13] that the annihilation cross section of dark matter pair is sensitive to the dark matter mass and the scaling dimension of scalar unparticle. Recently, the effects of unparticle modified static potentials on the energy levels of the hydrogen atom have been studied in Ref. [14] .
It is interesting that the virtual effects of vector unparticle in the Møller scattering have been investigated and the analytic expression for scattering amplitudes with unpolarized beams has been derived [15] . Next, the effects of scalar and tensor unparticles on the differential and total cross section for different polarization configurations of gamma gamma scattering have been shown in Refs. [16] [17] [18] . In addition, the authors have shown that the cross section via unparticle exchange can be substantially larger than the standard model contribution [18] . The impact of unparticle physics on the annihilation of relic neutrinos with the neutrinos identified as primary source of ultra high energy cosmic ray events, producing a cascade of photons and charged particles has been investigated in Ref. [19] . Çakir and Ozansoy [20] have studied the possible unparticle signatures through tau pair production e e τ τ + − + − → process at the low energy particle factories. Noteworthy, Chen and He [21] at the LHC has been carried out in Ref. [22] . A search for dark matter and unparticle production at the LHC has been performed in Ref. [23] . Searching for the new physics effects, the e e + − linear colliders have an exceptional advantageous for its appealing clean background, and the possibility for the options of eγ , and γγ colliders based on it.
Recently, we have considered the photonphoton scattering via radion or unparticle exchange [24, 25] . In 2015, we experienced the 80 th anniversary of Bhabha scattering that is an important process for e e + − colliders. In this paper, we investigate virtual unparticle effects through Bhabha scattering.
II. Cross sections for Bhabha scattering
For our study, we consider the following set of effective interactions for the unparticle operators which have a coupling to leptons ' '
The scalar operator with ordinary SM fermions and in principle can contribute to the problem under consideration. However, their contributions are proportional to the fermion mass and are suppressed, as we have electrons (positrons) in the final state. For this reason, we shall consider only the vector (axial -vector) unparticle operator in this paper. The Bhabha scattering is described by the Feymann diagrams presented in the figure 1 and 2. As such, in obtaining the matrix element for the Bhabha scattering, we need to know the propagator of the vector unparticles. This propagator has the explicit form [8, 26] ( )
is given by
After making these deductions, we can write the amplitude for the 
The second term in the vector unparticle propagator will give a contribution which is proportional to the lepton mass and thus will be neglected in our calculation. Since there are only three independent four -vectors in this kind of scattering, there is no interference between the The differential cross section is given by
The total cross section can be obtained as follows
III. Numerical results and discussions
Let us now turn to the numerical analysis. We take C V ee = 1 , Λ u = 1TeV , S = 300 ; 500; 1000 GeV as input parameters.
In the figure 3a, 3b, 3c, we plot angular distributions for unparticle contribution for different values of the scaling parameter d u . [17] , where the angular distributions for unparticle contribution are almost flat. In addition, the angular distributions via unparticle exchange can be substantially much larger than the standard model contribution and unparticle contributions [20, 17] .
In the following, we give the numerical values of the angular distribution with unparticle effects in Table 1 
In Ref.
[27], the authors have determined the angular distributions for Bhabha scattering without unparticle effects at 500 S = GeV. Finally, we have obtained the ratio of the angular distributions with unparticle effects to one without unparticle effects in Born QED and Born +1-loop QED [27] at S = 500 GeV in Table 3 and Table 4 . So, direct computations have showed that the ratio in Table 3 varies from 31% to 0% for We can see from this table that the total cross sections in Bhabha scattering are about 0.04 -4.24 pico barn, and are larger than the cross sections in photon photon scattering [16, 17] by one order of magnitude, and those in the processes 
